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A. . .STEEL OF INVENTION 

B. ..COMP. STEEL 

C. ..BORE EXPANSION RATIO, % 

D. .. TENSILE STRENGTH, N/mm 2 

(57) Abstract: A high strength hot rolled steel sheet of about 1 .0 to 6.0 mm thickness and 980 N/mm 2 or higher strength excelling ; ta 
lore expandability, luctilit/and chemical convertibility, which high strength hot rolled steel sheet is pressed mtc , automo ft* und« 
carriaee parts etc In particular, a high strength hot rolled steel sheet compnsmg, by mass, 0.01 to 0.09% of C, 0.05 to 1.5% or 
£S oT2%of Mn, 0.003 to i.5%of Al, oW or less of P, 0.005% or less of S , 0. 10 no 0.25% of Ti and 0.01 to 005% ■ ofNb. 
provided that C, Ti, Nb and Mn satisfy all the formulae 0.9 £ 48/12xC/Ii < 1.7 (1), 50227xC - 4479xMn > -9860 (2) and SllxC + 
135xMn + 602xTi + 794xNb > 465 (3), with the balance composed of iron and unavoidable impurities. 
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o3£ J J 2£5 1?" " 0^~3.2%jaT, Al : 0.003-1.5%. P : S : MOSMttT .11:01 0~ 

0.25%; Nb : 0.01%~0.05%. *S*L. C. Tu NK MnA<0.9^8/12xC/Ti<l^ < > ^JxC^xMn 
>-9860- <2> . 811xC + 135xMn+602xTi+794xNb>465- <3> WTtMDiS.*,ffitz L. ^O^gP*<«3b 
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w m * 

1.0-6.0minS^©«J?"C?, 980N /mm 2 _h CD 91 « £ * 1" S * 
<£> T» $> 5 o 

#R§¥ 6 -287685-* # W ¥ 7 - 11382-*&*U «p IS ¥ 
6 -200351-*£f$Bfc590~780N/mm 2 ^ 0> $H *f UTi 

s Nb^C, SOtttlrSiitS- fc^cDTt&O'ttSrfiJJb***!* 

faff -14f^^tufc980N/mm 2 V ^<;KD <D i&i£ tt ffl H T* h o fc 0 
58 HB ^ 

T?*>oT, 980N/mm 2 ^_h<D^§g^^}cl# 5 ^JtWtt 4: 
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( 1 ) 

C : 0.01%^. -h, 0.09%^T, 
Si:0.05%^Jb. 1.5%£*T\ 
Mn : 0. 5% SI _b, 3. 2%&T, 
Al : 0. 003%.£* 1.5%EAT, 

P : 0. 03%£*T> 

S : 0. 005% 

Ti : 0. 10%^_h> 0.25%WTx 
Nb : 0. 0.05%^T> 

0.9^48/12X C/Ti<1.7 <1> 

50227 X C - 4479 X Mn> - 9860 < 2 > 

811X C +135XMn+602XTi + 794XNb>465 <3> 

(2) SC»%T% 
C : 0.01%J^_h> 0.09%WT> 
Si:0.05%^±, 1.5%^T> 
Mn:0.5%^_h, 3.2%&T, 
Al : 0. 003%£*_h, 1.5%E*T* 
P : 0. 03%i^Ts 
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S : 0. 005% J^T^ 

Ti : 0.10%£A_h, 0.25%^T. 

Nb : 0.01%E*-L, 0.05%^Ts 

Mo : 0. 05%SX±. 0.40%WT, 
V : 0.001%^_h, 0.10%UT, 

0.9^48/12x C/Ti<1.7 <1> 

50227X C -4479 x(Mn+0. 57 XMo + 1.08XV)> -9860 <2> 
811 X C +135X(Mn+0. 57XMo + l. 08XV) 

+ 602XTi + 794xNb> 465 <3> 

<o^~r ti<D&hmtc fro***** 

(3) If %T'5i^, Ca, Zr, REMtf> 1 tt 2 5:0. 000 
5%tt±, 0.01%£JLT**-T* CD (2) 

(4) ®*%t?H^s Mg : 0. 0005%^_h> 0. 01% t 5 * 

(l) ~ (3) <?5VN-f 1 ofcB^o^tfcWttfcffittJ-tfH/tflS 

(5) fI%T?IK, 
Cu:0.1%£X_h, 1.5%£iT, 
Ni:0.1%£A±, 1.0%£AT> 

©liffctJ2IKJ:mt5, (1) ~ (4) ©v^*t*lo 

(6) JEMH-T?fi^^Ar 3 ^S^^^950 o Ci LT*&Mffi«*l*T 
Ufc©*>, 20°C/sec^_hO^*l]5iS^T650~800 0 C^*T^*PU 
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1) ~ (5) (£>^-f tifrl o^|B«ft©^*£»ftti:ffitt^ffi^^l«3S 

as w «r mm-r s * © * & © 

Ctt, 0.01^_h, 0.09%^Ti:t5o Ctt, IKflS* Sr«f W Ut» 
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site, mmmikfcx 9 &m&±g-£itz>7n^-eibz mm?* 

mfcm<D*k)& : knx-7 ? h£/&£l£5iU. # «: fa _k £ 3 
r©J: p *^ffllrll§fcJ6(utt, 0. 05% £k±(D W> M tf'&^V $> 5 

f&mmi&Ol&T&ft 5 fc«>1.5%3:J:JR£ , t-5o fc*5* SiOfSISSrO 
.9-1.3% ^-T 5 ft iMtt^^jm^J^M3t$^r5 r i tf* 

T? # T SI ^ LV\ 

$ -It 5 fc #>_hPS £3. 2% £ f5„ flrfc:, #t^^fill% £ ft%> #-o"- 3 
Alt*, )l®Mi:Utf^T'$)^ Sifc ISI*fc*#*jRftlW«>^^ 

UT#ffi U < Afolf&s Mtt^fST <DT*0.005%^T 
its. 
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_h R a* & JP * <£> -fc RR i*0. 25% WTitSo 

3 0 r ©j»**#5/t*l!:t±0.0l%K±«>*JP* s ^S"^*>*- ^ b 
, Nb^^ptc j; 3»£ffli:3»*W:0.05%*«r*fti it *3&*tttt*i-t- 

Sfcfe, _h|5g£0.05% it5. 

9, Mn««fSr«JftiTf#«. £©»*«r#3fctt0.001%#-h©*Jin 
Ca, Zr, REMte, fttttt ^ ^*E* © * *I* I- * & *f <*> ^ -k 
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_kPS£0.01% i:t5, 
£ Jgj££jh,5MgO*fcttMgO&-£i?Al 2 0 3 , Si0 2 , MnO, Ti 2 0 3 ^^^ 

, fl-fett^IIti-ti^^ KSr^fifcU, Jfc # <0 -5- 

^ittfttOi^jKOS**^** 0.0005%*^ 

o 

Cu, Nitt, Atti4Sril5«)S7C3Rt*. *& IB *W 1&P £ fr 5 -h ^ 4* 

o.i%^-b, Nit?r*o.i%KJi©t»iP3fi s a* ^v % . olu, #*<^^*p 

(±Mtt^^Mb^{Eili- ; 5fc^_hPS^CuT'1.5%, Nil? ttl. 0% t i" 5 

o 

yfvjmjcmt VXn. m%.&* N : 0.01%WT, Cu : 0.1% 
, Ni : 0.1%*^ Cr : 0.3%^T, Mo : 0.05%*?i, Co : 0.05%^ 
T. Zn : 0.05%S*T^ Sn : 0. 05% ^T, Na : 0.02%^T> B : 0. 00 

Mn, Ti(D^^©«5ffl^^^i-^ - ***T?*»o#tfi:5fctt 
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^-&SfcJ60.9^48/12XC/ / Tii:i-So — C tfTifcJfc^T 
#5, ^oT, 48/12X C/Ti<1.7i:i-5 . -Tft:b*>, ^ <D 

fcStfci-i&naskSo ttfcfttttf tt^ittsi^, 1.0^48/12 

xC/Ti<1.3T?fc§ r. i: UV^ 

0.9^48/12x C/Ti<1.7 <1> 
Mn(D«P*(£>ii*fc#^, 7^7-4 h £ $c #P r|!'J £ 3 &> , $ 

§t5fc*^li, 5£ < 2 > SrifctiKS^fcS. 

50227 X C -4479 XMn> -9860 <2> 
r<£>£#. Mo, VOMtltttWSiiaot^tSfcft, 
Mo, V^*JPU/t*#T?W:. * <2> te5£ <2> ' £ft£ 0 

50227 X C -4479X(Mn+0.57XMo + 1.08X V)> -9860 <2> 

o 780N/mm 2 l/^/K^^^"Cfetbfi\ ®g^5t^t^^> _h!3<D2 
^^r^Sfc-T^ i: ft $fc 1$ ^ T* 5 980N /mm 2 j@ <D mm %m$k 

^ilDtt^tP * ?tfcV> 0 980N/mm 2 jgtf>3£^£r#&i&1-5 ft&fcte. ±- 
fB0 2oOS:^lfcLooS; <3> Sri«fei-«fiBafcflfe^S:1WaE"t*« 

811 X C +135XMn+602XTi + 794XNb>465 < 3 > 

rcif, Mo, VtD^l^i: lt(i#HfSifciotS;t5fcJ6» 
Mo, VSr^*PU/c^#T*«, ^ <3> te5£ <3> ' i: ft 5 , 
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811 X C +135X(Mn+0. 57XMo+1.08X V) 

+ 602xTi + 794xNb> 465 <3> ' 

J£ T *a ^ 950°C £A T t £ & ^ & tb 3 . 

ftClSt&ot, ^<D^Mgte20 o C/sec^_L£i&^£1-3o 2 
OTC/sec*«i-eW:^l£»f teteW*ft&ft«f ©^Jfc&SifMi"* © *s ffl 

£ifc<z>8&*j& S: &fc: < t> *Cft < , ^^©ft^fciiisttS^- 

»H:A^^^^5. ^oT, ^^NF^«15I^^Ti:i-^o ft**, £ 

„ ^©^SPaSStt^tt 9 20tJ/aec£l±STiKRii-5. 20°C/sec7fc 

h^^i|< ft 5 a* 3 „ 

«j^3oot:*»*T?tt>ta:w , ttfc^r*fta*©^>9' ^^-r h 
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(£> #3 "I? & 9 , !jf a <DmfeMnW>Jto S> b ©fPmTijSJ&n*, d£>fHE: 

cmtom.&*mm<oi&mft'z3bz> „ c <i> 

<3> ©-||S*s*IS^Ottffl^*CS> 5 0 - tt <Dii^*P^^4 1 T1250 
°C«±©figt'iOiL, f»l!BJE3Sl!:X«ff 2. 6—3. 2mm tf> ft&M i$ £ 

o 

^ 3 & «fcl>*^ 4 (13(00^^) C3li#^^S, J 2 

p 3 \-zit±if s 3 i&m%i.um&*ftm<Df& 
Rii^^^^T#ui£^\ ? ? * ? &Mm&~wmvtcm&x* (D^n 

( d ) ( d o : 10mm) frbKfciflt X = ( d - d 0 ) / d 

0 xioo-ei¥lffi Ufc 0 

£-l$ifcJt£>3l3I3$£TS, #1>*E1> ftfe&fJfc a, £ig 3 *S £ tf^ 4 
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(^3<£oo*#) l^to * ft, IH 1 {^5^^ k WX$<Dm&&. HI 2 

f-3ss t Km? vc,<nm&*7F'to ^mmmmtmm ttt^xwxfh 
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If t © I I 



1 . ff%T', 

C : 0.01%£A±, 0.09%£AT. 
Si : 0. 05% 1.5% .BAT, 

Mn:0.5%£AJL, 3.2%^T. 
Al : 0.003%J^±> 1.5%KT, 
P : 0. 03% KT, 
S : 0.005%£AT, 
Ti : 0. 10% 0.25%£AT, 
m:0.01%SX±, 0.05%£JtT> 

0. 9^48/12X C/Ti<1.7 <1> 

50227X C -4479 XMn> -9860 <2> 

811 X C +135XMn+602xTi + 794XNb>465 < 3 > 

5flS3a£a&S§ai«T?a>oT, 3&^980N/mm 2 .^_kT*fc5 - t 

2 . fC*%-e. 

C : 0. 01%£AJh, 0.09%£AT, 

Si : 0. 05%£*±, 1.5%£tT, 

Mn:0.5%^J:, 3.2%£AT. 

Al : 0. 003%^±, 1.5%UT, 

P : 0. 03% 

S : 0.005%£*T, 

Ti : 0. 10%^_h, 0.25%WTs 

Nb : 0.01%^_h> 0.05%£AT, 
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Mo : 0. 05%&_h, 0.40%£AT> 
V : 0.001%£*_L, 0.10%^T, 

0.9^48/12XC/Ti<1.7 <1> ' 

50227X C-4479x(Mn+0.57XMo + 1.08XV)> -9860 <2> ' 
811 X C +135X(Mn+0.57XMo+1.08x V) 

+ 602 X Ti + 794 X Nb > 465 < 3 > ' 

5TKmmmMMUX*hoX , 5&S/$ s 980N/mm 2 &±X*hZ> r t 

3. ft*%T*3Efc> Ca. Zr, REMO 1 U * 2 U U ± & 0. 0005 
%£k±. O.Oiro^T-a^T-rSiS^^ 1 *fc«|f^^2 (dlB^O^fe 

4. fC*%T*M{;i, Mg : 0. 0005% £*_h, 0. 01% T^^t" 5 . ft 
^:^l~3(DVN-f^^l ^fclE^tf^i^ftt i ®14^^tbfc^^S 

5 . Kft%T*M^, 

Cu : 0. l%£A_h, 1.5%«T> 

Ni:0.1%£A_L, 1.0%£AT> 

© i mt. tat 2 «s*±£^w-r^ m^m 1 ~ 4 ©v^*^ 1 ^ 
6 . mmmT?&m%hr 3 mm&fr <b95o°c £ u-ci?&rajE^£#iT u 

tcOib. 20 o C/ , sec^±©^*P^^^T650~800 o C{C.* Tr^SP 
Hk^XO. 5®>Sl±, 15^^T?^*P LfcO Hfc, 20 o C/secB*_Ltf> 
?^*P51^^T300~600 o C^^4|l ITtt^S rt£#t$[i:-r5i#2fc 
^ 1 ~ 5 OV^-f *b*» 1 mfcm^,<D'K&lf '14 £ M ^ai/fc^St £IB 
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